The miR-302 cluster transcriptionally regulated by POUV, SOX and STAT5B controls the undifferentiated state through the post-transcriptional repression of PBX3 and E2F7 in early chick development.
Early chick development is a systematic process governed by the concerted action of multiple mechanisms that regulate transcription and post-transcriptional processes. Post-transcriptional microRNA-mediated regulation, with regard to lineage specification and differentiation in early chick development, requires further investigation. Here, we characterize the transcriptional and post-transcriptional regulation mechanisms in undifferentiated chick blastodermal cells. Expression of the miR-302 cluster, POUV, SOX2, and STAT5B decreased in a time-dependent manner in early chick development. We found that POUV, SOX2, and STAT5B regulate the transcription of the miR-302 cluster, as its 5'-flanking region contains binding elements for each transcription factor. Additionally, POUV, SOX2, and STAT5B maintain pluripotency by regulating genes containing the miR-302 cluster target sequence. For example, microRNAs from the miR-302 cluster can bind to PBX3 and E2F7 transcripts, thus acting as a post-transcriptional regulator that maintains the undifferentiated state of blastodermal cells by balancing the expression of genes related to pluripotency and differentiation. Based on these results, we suggest that both transcriptional and post-transcriptional regulation of the miR302 cluster is critical for intrinsically controlling the undifferentiated state of chick embryonic blastodermal cells. These findings may help our understanding of the cellular and molecular mechanisms that underlie developmental decisions during early chick development.